. Architecture of the exosome complex. Rrp42 is displayed as a cartoon (green), Rrp41 is shown in gray, Rrp4 in yellow and Csl4 in brown. The displayed structures are based on PDB-entries 2BR2 (exosome core) [1] , 2JEA
(exosome Rrp4 complex) [2] and 3M7N (exosome Csl4 complex, displayed structure is a homology model based on the archaeoglobus fulgidus structure of the complex). [3] The exosome core (Rrp41:Rrp42) can interact with substrate RNA and degrade this in a processive manner in the 3'
to 5' direction. During this process, the exosome does not release the substrate. We thus expect that cap proteins will not be recruited to the processing exosome core: substrate RNA complex. It should be noted that the amounts of cap-free exosome (Rrp41:Rrp42) is expected to be very low in a cellular context as cap proteins, Rrp41 and Rrp42 are present in similar relative amounts. [4] The interaction between the free exosome and the cap proteins (Csl4 or Rrp4) is very tight. After formation of the exosome:cap complex RNA substrate can be recruited and degraded; the cap proteins will remain bound to the exosome core during this process.
To prepare the samples used in the current study, the Sulfolobus solfataricus Rrp41, Rrp42, Rrp4 and Csl4 DNA (a kind gift from E. Conti, MPI Munich) was cloned into pET vectors carrying a TEV cleavable N-terminal His6-tag. Point mutations were introduced using the Quikchange approach (Stratagene predicted using shiftx2 [6] using the free exosome complex (2BR2) or the exosome-Rrp4 complex (2JE6) from which The identification of the N9A mutant was inspired by the spectra of the assignment mutants (Table S1 ), where we noticed that the relative intensities of the two sets of peaks varied. This indicated that the equilibrium between the two states could be modified. We then systematically mutated residues that were close, but not directly in the capinteraction-helix and monitored the state A: state B peak ratio. In this process we identified that the N9A mutation In addition to the interaction between the exosome complex and the Rrp4 cap we performed experiments to probe for the interaction between the exosome complex and the reduced Rrp4 cap (that lacks one of the domains; See Figure   S7 ). Unfortunately, this protein interacted unspecifically with the sensorchip surface, which resulted in a strong signal from the reference cell. As a consequence, we were not able to extract any reliable interaction data for the exosome:
reduced Rrp4 cap complex.
Figure S7
To move the Rrp4 binding affinity into a range where one can discriminate cap binding between WT and "state A mutant" exosome, we deleted one of the three domains from the cap structure (A). This reduced Rrp4 cap contains the domains that interacts with Rrp42 (the S1 and KH domains) but lacks the domain (the NTD; N-terminal domain) that interacts with Rrp41. We then used this reduced Rrp4 cap structure to probe for the interactions with the WT and "state A mutant" exosome. In NMR chemical shift titrations (B), where we added the unlabeled exosome to 15 N-labeled reduced cap, we observed a faster decrease in resonance intensity upon addition of the "state A mutant"
exosome than upon addition of the WT exosome (C). This implies that the "state A mutant" has a higher affinity for the cap than the WT exosome and establishes that state A plays an important role in the interaction with the Rrp4 cap structure. (C) Dependence of reduced Rrp4 peak intensities on the molar excess of exosome (blue-cyan scale) or "state A mutant" exosome (red-yellow scale). Four Rrp4 residues that contact Rrp42 are selected. The signals decrease more rapidly upon addition of the "state A mutant" due to the tighter interaction. Note that the decrease in peak intensity is largely due to fast relaxation in the high molecular weight complex that is formed, preventing accurate extraction of binding constants from the NMR data. After addition of a high excess of (WT or "state A") exosome the spectra of the reduced cap are no longer visible due to the formation of a large complex. 
Leu 147 δ1 23.966 Table S1 : Assigned chemical shifts for Rrp42 as a monomer and in the exosome core.
1 Leu and Val methyl groups were not stereo-specifically assigned. 2 A and B refer to the states A and B in the exosome core. 3 The Rrp42 monomer only displays one state. 4 Indicated if a point mutation was made to assign (or check the assignment of) the residue.
